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“inal Report for Equipment Grant AFQSR-83-0286, Sept. 1,1983 - Jan. 31, 1865

The purpocse of the grant was to provide additional equipment
for a computational lakoratory dedicated to research
analysis and app!ied mathematics. The initial funding for the laboratory
wac provided by the National Science Foundation.

The fund: provided by this grant were used to acquire ar additional
tomputatronai neds, sn3 additional memory, communications capatiiities,
fabcratory. A detailed list ot the
2quipment acquited py this grant (¢ ac followe,

and graphicve capatrivt ee for the
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Project: Implementation of the spline-trigonometric method

Investigator: Doudtae N. Arnold (Department of Mathematics)

A method desigied

by the investigator tor the numerical

solution of boundary integral equations is being implemented and

tested. The methcd s

a Galerkin method with spline trial

functions and trigonometric test functions, Among the issues

being investigated are
procedures to vse w th
fast Fourier transfirm
the convergenté on the
convergence bYehavilr,

has been written,

the proper numericai quadrature

the spline-trig methud, the use at the
in the implemerntation, the dependence of
shape of the domain, and the {ccal

At present a tirst version of the code

This work is partially supported by the Nationa! Bureau of

Standards.




Project: Numerical methods for scattering
Investigators: R. B. Kellogg (IPST)
A. K. Aziz (IPST)
Numerical methods are being investigated for the solution of
time harmonic scattering rroblems for moderateiv high freguencics,
betweem the high frequency region where geometric wntice techniques
prevaii and the low frequency region where the vsval finit: element and tinide

difference techniques are appropriate. The present stage of the

investigation involves the testing, on a model problem, of some
modified finite element schemes that incorporate rapidiy oscillating
functions into the finite element subspace.

This resuit s supnorted in part by the navy. through the IR fund of

NSWC.
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ProJect: Path following algorithms.
Investigator: R. B. Kellogg (IPST)

Numerical methods are being developed and studied for the sofution
of n equations in n + | unknowns. A path following program has been
written, and is being tested on various problems using the Apollo
system, The tresent stage of the project invulves using the program tu
foilow curves generated by the reduced soivtion of 2 rather complicated
singuiar perturbation problem for a system of differential equations.
with several boundary lavers. The problem arises in the modelling of

certain transport processes 1n physialogy.
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Project: Adaptive approaches and a-posteriori estimates for
solving differential equations

Investigator: Ivo Babuska

The work is partially supported by ONR Contract No. 00014-85-K-0169
and NSF Grant DMS-8315316
1) The p and h-p versions of the finite element method.

The theory of the p and h-p versions of the finite element method
in one and two dimensions was developed. The practical applicability of the
theoretical conclusions was tested by the numerical treatment of relatively
large scale problems of structural mechanics. The results have been already
used in the commerical p-version finite element program PROBE (Noetic
Technologies, Inc.). The numerical results are part of two Ph.D. theses
awarded in 1985.

2) Numerical solution of linear and nonlinear boundary value problems
for ordinary differential equations.

The theory of the factorization method was developed and a general
program was written. The program was tested on various problems of an
engineering character as, for example, the problem of the stability of a
towed underwater cable. The results are related to the Ph.D. theses awarded
in 1984,

3) Adaptive finite element solution for nonlinear problems.

The previous work, which resulted in the design and implementation

of the adaptive solver FEARS for linear partial differential equations, is

being extended to the design of the nonlinear solver NFEARS.
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Project: Level-index arithmetic
Investigators: F. W. J. Olver (Research Professor, IPST) and

D. W. Lozier (Adjunct Professor, 1PST).

The level-index (£1) number system is being investigated as an alternative
to the floating-point system for internal use on computers. In this system a
nonnegative real number x is represented as its generalized logarithm
L+ Zn(z)x , where Zn(z)x is the £ th iterated logarithm of x , the integer g'
£ being determined by the condition 0 < Zn(z)x <1 . The main advantage
of the £1i system would be to eliminate overflow and underflow problems. The
Apollo will be used to simulate the {i system in software in order to test the
performance of the system on various standard algorithms in numerical analysis,
particularly ones that are known to be prone to overflow or underflow. A
compiler is nearing completion.
’f9 This work is supported in part by the U. S. Army Research Office, Durham

under Contract DAAG 29-84-K-0022.

Reference: C. W. Clenshaw and F., W. J., Olver "Beyond floating point", J. A.C.M.

31, 319-328 (1984).
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